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1 GWPs and atmospheric lifetimes cited in this
document are from the Intergovernmental Panel on
Climate Change (IPCC) report entitled Climate
Change 1995—The Science of Climate Change,
IPCC Second Assessment Report. More recent
values for GWPs and atmospheric lifetimes
published in the Scientific Assessment of Ozone
Depletion: 1998, World Meteorological Organization
Global Ozone Research and Monitoring Project—
Report No. 44, may be somewhat different than the
values cited here but do not alter any of the
technical or policy determinations by EPA in this
rule.

The sole exception to the 1⁄16 inch
difference requirement is the difference
between the small can fittings for GHG–
X4 and R–406A. The GHG–X4 small can
fitting uses a metric measurement, and
is slightly less than 1⁄16 inch larger than
the small can fitting for R–406A. EPA
has concluded that these fittings will
not cross-connect, and therefore they
may be used. No other exception exists,
although EPA will consider any requests
on a case-by-case basis.

2. Response to Comments

A commenter noted that the fittings
for small cans of GHG–X4 are not 1⁄16

inch different from those of other
refrigerants, and expressed concern that
the fittings would be disallowed under
the criteria for uniqueness in today’s
rule. The commenter further suggested
that because the fittings were metric and
EPA had confirmed they would not
cross-thread with other fittings, that an
exception be granted. EPA agrees and
discusses this above.

B. Refrigeration and Air Conditioning—
Class II

1. Unacceptable Substitutes

a. NARM–22

NARM–22, which consists of HCFC–
22, HFC–23, and HFC–152a, is
unacceptable as a substitute for HCFC–
22 in all new and retrofitted end-uses.

NARM–22 contains HCFC–22, which
is a class II ozone-depleting substance.
EPA does not believe it is appropriate to
replace a class II refrigerant with a blend
containing a class II refrigerant. Listing
this blend as acceptable would be a
barrier to a smooth transition away from
ozone-depleting refrigerants. Other
alternatives to HCFC–22 are already
acceptable that do not contain any
ozone-depleting refrigerants.

In addition, HFC–23 has a lifetime of
250 years, and its 100-year global
warming potential (GWP) is 11,700.1
Both of these characteristics are
considerably higher than other HFCs
and HCFCs. Other acceptable HCFC–22
substitutes do not contain such high
global warming components. The 1993
Climate Change Action Plan directs EPA
to narrow the scope of uses allowed for

HFCs with high global warming
potentials where better alternatives
exist. For this reason, and the fact that
NARM–22 contains HCFC–22, the use of
this blend as an HCFC–22 substitute is
unacceptable.

C. Solvents Cleaning

1. Acceptable Substitutes

a. Metals Cleaning
(1) HFC–4310mee
HFC–4310mee is an acceptable

substitute for CFC–113 and methyl
chloroform (MCF) in metals cleaning.
This chemical does not deplete the
ozone layer since it does not contain
chlorine or bromine. Review under the
SNAP program and the Toxic
Substances Control Act premanufacture
notification program determined that a
time-weighted average workplace
exposure standard of 200 ppm and a
workplace exposure ceiling of 400 ppm
established by the submitting company
would adequately protect human health
and that the industry can meet these
exposure limits using the types of
equipment specified in the product
safety information provided by the
chemical manufacturer. The ceiling
limit, established by the submitting
company, was set based on a potential
acute central nervous system effect
above 1500 ppm.

2. Unacceptable Substitutes

a. Chlorobromomethane
Chlorobromomethane (CBM) is

unacceptable as a substitute for CFC–
113, methyl chloroform (MCF), and
HCFC–141b in metals cleaning,
electronics cleaning and precision
cleaning. CBM, also called Halon 1011,
has been used as a fire suppressant. EPA
has received notification that it can also
be used as a solvent and that it is a
potential substitute for the ozone-
depleting solvents CFC–113, methyl
chloroform and HCFC–141b. EPA
received a SNAP submission requesting
consideration of CBM as an acceptable
substitute for CFC–113 and MCF in
solvents cleaning of metals, electronics,
and in precision cleaning.

Recent model analyses establish a best
estimate for the ozone depletion
potential (ODP) for CBM in the range of
0.07 to 0.15. Numerous other
alternatives exist with either zero or
much lower ODP that do not pose a
comparable risk.

3. Response to Comments
Commenters identified six issues related
to the proposed determination for
chlorobromomethane:

• Ozone depletion potential of
chlorobromomethane;

• Uncertainty in ODP calculation;
• CBM as a substitute for HCFC–141b;
• Comparison of CBM with CFC–113;
• CBM under the Montreal Protocol

phaseout;
• Toxicological issues regarding

CBM.

a. Ozone Depletion Potential of
Chlorobromomethane

A number of the comments
questioned the science employed in
calculating the ODP of CBM. Other
comments included studies to
determine ODP conducted by separate
groups. As these studies were
completed, they were added to the
docket during the comment period. The
differences in estimates from the studies
resulted in a conference among the
modelers to compare results, and two of
the modelers were found to have made
miscalculations that affected their initial
ODP estimates. Because the commenters
were not privy to these collaborative
conversations amongst the modelers, the
Agency offers the following chronology
to clarify the sequence of events leading
to the agreement on ODP values.

The initial studies performed on CBM
were the following: ‘‘Estimates of the
Atmospheric Lifetime and ODP of
CBM,’’ (Ko and Chang, 1994);
Calculation of the ODP of CBM (Pyle
and Bekki, 1994); ‘‘Evaluation of ODP
for CBM and 1-Bromo-Propane,’’
(Wuebbles, Jain, and Patten, 1997).
These studies produced ODP estimates
for CBM ranging from 0.05 to 0.28.
Because of inconsistencies between the
models, Pyle, Bekki and Wuebbles met
in the spring of 1997 to discuss the
proper modeling procedures and
appropriate variables to be used. The
Pyle/Bekki model had not taken into
account several key factors used in the
standard assessments for determining
ODP in international forums (e.g.,
WMO, 1995). The meeting resulted in a
clarification of various model
parameters (e.g., atmospheric lifetimes
and atmospheric transport of different
ozone-depleting compounds, relative
reactivity of bromine, losses to the
ocean sink), and recalculation of the
original values. Based on their
reanalyses, the group estimated the ODP
for CBM, including the ocean sink, to be
in the range of 0.07–0.15.

Based on additional sensitivity
analyses on the potential effects of the
ocean sink and the nearly negligible
effects of the soil sink, Wuebbles et al.
(1997) determined an ODP range of
0.11–0.13. Subsequently, extensive
revisions were made to the underlying
two-dimensional model to reflect recent
data on various parameters including
tropospheric chemistry and kinetic
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rates, atmospheric transport rates, and
ozone hole processes. Based on these
changes, Wuebbles et al. (1998) derived
an ODP for CBM in the range of 0.08–
0.1, with the range reflecting
uncertainty in the ocean sink for CBM.
A semi-empirical model used by a
researcher in the NOAA Aeronomy
Laboratory generated an ODP range
comparable to the range derived in the
analyses described above (Solomon,
1997).

Considering all available model
results, EPA concludes that the best
estimate for the ODP of CBM lies in the
range 0.07 to 0.15 when an estimate for
the ocean sink is included. This range
is similar to the ODP for HCFC–141b, a
compound also unacceptable for use as
a solvent or adhesive, and whose use as
a solvent is allowed only for specific
aerosol applications exempted from the
nonessential products prohibition under
section 610 of the Clean Air Act.

b. Uncertainty in ODP Calculation
One commenter suggested that EPA

should not make decisions until all
areas of uncertainty are resolved and
areas of disagreement among researchers
have been understood. In fact, the
Agency has attempted to gather and
assess all available information from the
full range of experts on the ODP of
chlorobromomethane. Under section
612 of the CAA, the Agency has the
obligation to reduce the overall risk to
human health and the environment
associated with substitutes to ozone-
depleting substances. If new data
become available after final rulemaking
that are contrary to the current scientific
understanding, section 612 of the CAA
allows the Agency to reconsider its
SNAP decision in response to either a
petition or additional information.

c. CBM as a substitute for HCFC–141b
A commenter stated that in the past,

the Agency has approved HCFC–141b
while expressing concern for its ODP of
0.11, but that such approval was
warranted to assist in the goal of the
Montreal Protocol and section 612 of the
CAA to move usage away from other
compounds with higher ODPs (e.g.,
CFCs). The commenter believed that the
same analysis applies to CBM as a
substitute for HCFC–141b. The Agency
disagrees with this comparison. In the
case of HCFC–141b, there were no other
viable alternatives for specific end-uses,
and consequently HCFC–141b was
deemed acceptable despite its relatively
high ODP. HCFC–141b is scheduled for
a production phaseout in 2003, and has
been listed as unacceptable in many
specific end-uses, including solvent
end-uses, because available alternatives

exist with a lower ODP. HCFC–141b use
is banned under section 610 of the
Clean Air Act (the nonessential
products ban) for many uses, with
exemptions limited to aerosol
applications of wasp and hornet sprays,
mold release agents, solvent cleaners for
electronics applications, lubricants,
aircraft maintenance products, and
spinnerette cleaner lubricants.
Considering that the ODP range for CBM
is comparable to that of HCFC–141b and
HCFC–141b is unacceptable as a
substitute solvent in all end-uses, the
Agency sees no environmental benefit to
approving CBM.

d. Comparison of CBM with CFC–113
One commenter declared that the U.S.

EPA must compare the ODP of CBM
only to that of CFC–113, and not to the
ODP of other substitutes. The Agency
disagrees; under section 612(c) of the
Clean Air Act (CAA), the Agency is
required to compare substitutes to each
other when they are available:

‘‘* * * it shall be unlawful to replace any
class I or class II substance with any
substitute substance which the Administrator
determines may present adverse effects to
human health or the environment, when the
Administrator has identified an alternative
that reduces the overall risk to human health
and the environment and is currently or
potentially available.’’

Recent model analyses establish a best
estimate for the ODP for CBM in the
range of 0.07 to 0.15. Numerous other
alternatives exist with either zero or a
much lower ODP that do not pose a
comparable risk. Therefore, while the
Agency does compare the substitute to
the substance being replaced, if there
are alternatives that pose a lower overall
risk, EPA cannot list the substitute as
acceptable.

e. CBM under the Montreal Protocol
Phaseout

A commenter stated that the Montreal
Protocol does not require the phaseout
of CBM. While Parties to the Protocol
have agreed to phase out many ozone-
depleting substances, many other
chemicals that pose risks to the ozone
layer, including CBM, have not yet been
addressed. Nevertheless, the CAA gives
EPA authority to take actions more
stringent than the Montreal Protocol,
and the Agency believes that section
612 of the Act requires EPA to list CBM
as an unacceptable substitute because of
the environmental and health effect
risks that it poses.

f. Toxicological Issues regarding CBM
Many commenters submitted

comments regarding toxicological issues
related to CBM. EPA is not addressing

comments raised on toxicity issues at
this time because the SNAP decision is
based solely on the ODP of CBM.

D. Fire Suppression and Explosion
Protection

1. Acceptable Subject to Use Conditions

a. Total Flooding Agents

(1) C3F8

C3F8 is acceptable as a Halon 1301
substitute where other alternatives are
not technically feasible due to
performance or safety requirements: (a)
because of their physical or chemical
properties, or (b) where human exposure
to the extinguishing agents may result in
failure to meet applicable use
conditions.

See the discussion under ‘‘Response
to Comments’’ (section II.D.4) of the
changes made to the use limits on this
agent. See Appendix H for a complete
statement of the use conditions
(unchanged) which apply to this agent
in this end-use.

(2) C4F10

C4F10 is acceptable as a Halon 1301
substitute where other alternatives are
not technically feasible due to
performance or safety requirements: (a)
because of their physical or chemical
properties, or (b) where human exposure
to the extinguishing agents may result in
failure to meet applicable use
conditions.

See the discussion under ‘‘Response
to Comments’’ (section II.D.4) of the
changes made to the use limits on this
agent. See Appendix H for a complete
statement of the use conditions
(unchanged) which apply to this agent
in this end-use.

(3) HFC–236fa
HFC–236fa is acceptable as a Halon

1301 substitute when manufactured
using any process that does not convert
perfluoroisobutylene directly to HFC–
236fa in a single step. HFC–236fa may
be used in explosion suppression and
explosion inertion applications without
use limits, and may be used in fire
suppression applications where other
non-PFC agents or alternatives are not
technically feasible due to performance
or safety requirements: (a) because their
physical or chemical properties, or (b)
where human exposure to the
extinguishing agents may result in
failure to meet applicable use
conditions.

As discussed in the initial SNAP
rulemaking (59 FR 13044, March 18,
1994), total flooding agents are
acceptable for use in occupied areas
only under the following conditions:

1. Where egress from an area cannot
be accomplished within one minute, the
employer shall not use the agent in
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concentrations exceeding its ‘‘no
observed adverse effect level’’ (NOAEL);

2. Where egress takes greater than 30
seconds but less than one minute, the
employer shall not use the agent in a
concentration greater than its ‘‘lowest
observed adverse effect level’’ (LOAEL);

3. Agent concentrations greater than
the LOAEL are only permitted in areas
not normally occupied by employees
provided that any employee in the area
can escape within 30 seconds.

4. The employer shall assure that no
unprotected employees enter the area
during agent discharge.

These conditions were derived from
an OSHA safety and health standard
governing fire protection systems used
in all workplaces (29 CFR part 1910,
subpart L). This OSHA standard is
designed to limit employee exposures to
toxic levels of gaseous agents used in
fixed total flood systems. Because
OSHA had not set specific workplace
standards for halon substitutes, EPA
adopted the relevant provisions of 29
CFR part 1910, subpart L to govern the
general use of halon substitute gaseous
agents. As stated in the original SNAP
rulemaking, EPA specifically defers to
OSHA and has no intention to assume
responsibility for regulating workplace
safety in regard to fire protection (59 FR
13099 and 13101; also see discussion
directly below).

The cardiac sensitization NOAEL of
HFC–236fa is 10.0% (by volume) and its
LOAEL is 15%. Cup burner tests with
heptane indicate that the
extinguishment concentration for this
agent is 5.3%, thus making its
calculated design concentration 6.4%.
Compared to the cardiac sensitization
values, these concentrations provide a
sufficient margin of safety for use in a
normally occupied area. HFC–236fa can
replace Halon 1301 at a ratio of 1.3 by
weight and 1.5 by volume. Due to its
relatively high boiling point of minus
1.6 degrees centigrade, this agent may
not be suitable in a low temperature
environment.

The exposure concentration limits
referred to here, set as conditions of
acceptability under SNAP, are intended
to protect worker safety in the absence
of OSHA or other workplace limits
established under voluntary consensus
bodies. As suggested by the court in
Southern Pacific Transp. Co. v. Usery,
539 F.2nd 386 (5th Cir.1976), ‘‘the scope
of the exemption created by [OSHA]
§ 4(b)(1) is determined by the [Agency’s]
intent.’’ EPA wishes to clarify that it has
no intention of duplicating or displacing
OSHA coverage related to the use of
personal protective equipment (e.g.,
respiratory protection), fire protection,
hazard communication, worker training

or any other occupational safety and
health standard with respect to EPA’s
regulation of halon substitutes. In
accordance with the National
Technology Transfer and Advancement
Act of 1995 (NTTAA), section 12(d),
EPA will work in consultation with
OSHA to encourage development of
technical standards to be adopted by
voluntary consensus standards bodies.
Once applicable consensus standards
are established, EPA will rescind the
workplace standards established under
this rulemaking.

In the original March 18, 1994 SNAP
rulemaking (59 FR 13099), the Agency
made clear that in cases like this (where
EPA finds acceptable the use of an agent
only under certain conditions), we have
sought to avoid overlap with other
existing regulatory authorities. In setting
conditions for the safe use of halon
substitutes in the workplace under
SNAP, EPA has specifically deferred to
OSHA’s other regulations that govern
workplace safety. As stated in the
preamble to the original SNAP rule at 59
FR 13099, ‘‘EPA has no intention to
assume responsibility for regulating
workplace safety especially with respect
to fire protection, nor does the Agency
intend SNAP regulations to bar OSHA
from regulating under its Public Law
91–596 authority.’’

In the March 18, 1994 final SNAP rule
(59 FR 13044), EPA required
manufacturers to submit information on
manufacturing processes to allow an
assessment of the risks posed to the
general public and workers. EPA
clarified in that action that acceptability
determinations made on the basis of one
company’s submission would apply to
the same chemical produced by other
manufacturers, obviating the need for
duplicative reporting requirements and
review. However, manufacturers who
believe a given manufacturing process
may pose additional risks beyond those
posed by other processes involving the
same chemical were required to alert
EPA to that increased hazard. The
February 8, 1996 (61 FR 4736) Notice of
Acceptability specifically discussed the
manufacturing process used in making
HFC–236fa, and that discussion is
repeated below.

EPA is aware of several methods for
manufacturing HFC–236fa, including
one that produces HFC–236fa directly
from perfluoroisobutylene (PFIB). PFIB
is an extremely toxic substance that
could pose risks in very small
concentrations. Thus, EPA believes it is
appropriate to distinguish among the
different methods for producing HFC–
236fa. This acceptability determination
does not prohibit the manufacture of
HFC–236fa directly from PFIB. Rather, it

finds acceptable the production of HFC–
236fa in processes that do not convert
PFIB directly to HFC–236fa in a single
step. If a manufacturer wishes to
produce HFC–236fa directly from PFIB,
it must submit that process to EPA for
review under SNAP.

HFC–236fa does not deplete
stratospheric ozone. However, it has an
atmospheric lifetime of 209 years and a
100-year GWP of 6300. Concerns have
been raised about this agent’s potential
atmospheric effects. Please see
discussion in the ‘‘Response to
Comments’’ section II.D.4 on this issue.
This agent should be handled so as to
minimize unnecessary emissions,
including: avoiding discharge testing
and training; providing a high level of
maintenance to avoid leaks and
accidental discharges; recovering HFC–
236fa from fire protection equipment in
conjunction with testing or servicing;
and destroying HFC–236fa or recycling
it for later use. In addition, EPA
encourages manufacturers to develop
aggressive product stewardship
programs to help users avoid such
unnecessary emissions.

While HFC–236fa may be used
without ‘‘last resort’’ use restrictions in
explosion protection applications, this
is not so for other total flooding
applications, see section II.D.2 below.
Before users adopt it for general fire
suppression applications in the total
flooding end-use, they must first
ascertain that other non-PFC substitutes
or alternatives are not technically
feasible due to performance or safety
requirements. In contrast, if a PFC is the
only other substitute that is technically
feasible due to performance or safety
requirements, then this agent may be
used in a general fire suppression
application. Potential users are expected
to evaluate the technical feasibility of
other non-PFC substitutes or
alternatives to determine their adequacy
to control the particular fire risk. Such
assessment may include an evaluation
of the performance or functional
effectiveness of the non-PFC agents for
the intended applications as well as the
risk to personnel potentially exposed to
the agent. Similarly, use of HFC–236fa
would be appropriate where use of other
non-PFC substitutes or alternatives
would violate the workplace safety use
conditions set forth in the SNAP
rulemakings and thus pose risks of
adverse health effects.

To assist users in their evaluation for
general fire suppression applications,
EPA has prepared a list of vendors
manufacturing halon substitutes and
alternatives. Although users are not
required to report the results of their
investigation to EPA, companies must
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retain these results for five years for
future reference.

2. Acceptable Subject to Narrowed Use
Limits

a. Total Flooding Agents

(1) C3F8

C3F8 is acceptable as a Halon 1301
substitute where other alternatives are
not technically feasible due to
performance or safety requirements: (a)
because of their physical or chemical
properties, or (b) where human exposure
to the extinguishing agents may result in
failure to meet applicable use
conditions.

See the discussion under ‘‘Response
to Comments’’ (section II.D.4) of the
changes made to the use limits on this
agent. See Appendix H for a complete
statement of the use conditions
(unchanged) which apply to this agent
in this end-use.

(2) C4F10

C4F10 is acceptable as a Halon 1301
substitute where other alternatives are
not technically feasible due to
performance or safety requirements: (a)
because of their physical or chemical
properties, or (b) where human exposure
to the extinguishing agents may result in
failure to meet applicable use
conditions.

See the discussion under ‘‘Response
to Comments’’ (section II.D.4) of the
changes made to the use limits on this
agent. See Appendix H for a complete
statement of the use conditions
(unchanged) which apply to this agent
in this end-use.

(3) HFC–236fa
HFC–236fa is acceptable as a Halon

1301 substitute when manufactured
using any process that does not convert
perfluoroisobutylene (PFIB) directly to
HFC–236fa in a single step. HFC–236fa
may be used in explosion suppression
and explosion inertion applications,
and may be used in fire suppression
applications where other non-PFC
agents or alternatives are not technically
feasible due to performance or safety
requirements: (a) because of their
physical or chemical properties, or (b)
where human exposure to the
extinguishing agents may result in
failure to meet applicable use
conditions. Please see the section on
‘‘Acceptable Subject to Use Conditions’’
(II.D.1) for a complete discussion of this
agent. This agent is subject to the use
conditions stated in that section.

b. Streaming Agents

(1) C6F14

C6F14 is acceptable as a Halon 1211
substitute in nonresidential applications
where other alternatives are not

technically feasible due to performance
or safety requirements: (a) because of
their physical or chemical, or (b) where
human exposure to the extinguishing
agents may result in failure to meet
applicable use conditions.

See the discussion under ‘‘Response
to Comments’’ (section II.D.4) of the
changes made to the use limits on this
agent. No applicable use conditions
exist for this agent in the streaming
agent end-use.

(2) HFC–236fa
HFC–236fa is acceptable as a Halon

1211 substitute in nonresidential
applications when manufactured using
any process that does not convert
perfluoroisobutylene (PFIB) directly to
HFC–236fa in a single step. The cardiac
sensitization NOAEL of HFC–236fa is
10.0% and its LOAEL is 15%. (See
preceding discussion regarding OSHA,
HFC–236fa, and voluntary consensus
workplace standards in section II.D.1)
Cup burner tests with heptane indicate
that the extinguishment concentration
for this agent is 5.3%. Compared to
Halon 1211, HFC–236fa has a weight
equivalence of 1.08 to 2.15.

As discussed above, HFC–236fa does
not deplete stratospheric ozone.
However, it has an atmospheric lifetime
of 209 years and a 100-year GWP of
6300. Concerns have been raised about
this agent’s potential atmospheric
effects. Please see discussion in
‘‘Response to Comments’’ section II.D.4
regarding this issue. This agent should
be handled so as to minimize
unnecessary emissions, including:
avoiding discharge testing and training;
providing a high level of maintenance to
avoid leaks and accidental discharges;
recovering HFC–236fa from the fire
protection equipment in conjunction
with testing or servicing; and destroying
HFC–236fa or recycling it for later use.
In addition, EPA encourages
manufacturers to develop aggressive
product stewardship programs to help
users avoid such unnecessary
emissions.

Further, this agent may not be used in
residential applications, e.g., by a
private individual in applications in or
around a permanent or temporary
household, during recreation, or for any
personal use or enjoyment. Use in
watercraft or aircraft is excluded from
the definition of residential use. As
discussed in the ‘‘Response to
Comments’’ section II.D.4, the use of
this agent in local application
extinguishing systems in textile process
machinery is considered to be a
streaming agent application.

(3) HFC–227ea
HFC–227ea is acceptable as a Halon

1211 substitute in nonresidential

applications. The weight equivalence of
this agent is 1.66 pounds per pound of
Halon 1211. It has a cardiac
sensitization NOAEL of 9.0%, and a
LOAEL of 10.5%. (See preceding
discussion regarding OSHA and
voluntary consensus workplace
standards in section II. D.1) Its cup
burner extinguishment value is 5.8%.

This agent has no ozone depletion
potential, a 100-year GWP of 2,900
relative to carbon dioxide, and an
atmospheric lifetime of 36.5 years. It is
already listed as acceptable subject to
use conditions for use in total flooding
applications as an alternative to Halon
1301 (See 59 FR 13107, March 18,
1994).

3. Unacceptable Substitutes

a. Total Flooding Agents
(1) Chlorobromomethane
Chlorobromomethane (CBM) is

unacceptable as a substitute for Halon
1301 in total flooding applications.
Recent analyses establish an ODP range
for CBM of 0.07 to 0.15. Other
alternatives exist for total flooding
applications with lower or no ODP and
do not pose a comparable risk. For
example, HFC–227ea, as well as several
inert gases, have no ODP. Additionally,
current OSHA regulations prohibit the
use of CBM as an extinguishing agent in
fixed fire extinguishing systems where
employees may be exposed. See 29 CFR
1910.160(b)(11).

4. Response to Comments
EPA received 197 letters with

comments related to proposed halon
substitute listings in the NPRM. Many of
the letters were identical. This section
summarizes the major comments and
provides EPA’s response to those
comments. A supplemental response to
comments document that addresses the
remaining comments is available in the
public docket for this rulemaking. The
comments addressed in this document
are grouped into the following four
major categories:

• Limits on PFCs and other long-lived
gases;

• HFC–236fa;
• Unrelated issues;
• Chlorobromomethane.

a. Limits on PFCs and Other Long-lived
Gases

(1) Description of Use Limits
In the May 21, 1997 proposal, EPA

proposed a change in the description of
the use limits (often referred to as ‘‘last
resort’’ use limits, first described in the
June 13, 1995 final rule, 60 FR 31100)
applicable to PFCs and other long-lived
gases. Two commenters supported
EPA’s stated purpose in clarifying the
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end-use. EPA welcomes information
about potential uses of this agent and
other halon substitutes in local
application systems as a replacement for
either halon 1211 or halon 1301, and
may consider creating a separate end-
use for local application extinguishing
systems in the future. EPA notes the
potential for environmental benefit if
more use is made of these systems since
they may require relatively small
amounts of extinguishing agent and
pose less risk of occupational exposure
than other types of fire extinguishing
systems, such as total flooding systems.

(3) ‘‘Grandfathering’’ Existing Uses of
HFC–236fa

One commenter took issue with the
following paragraph, which appeared in
Section III.D.3 of the preamble to the
proposed rule and was incorporated by
reference in the proposed listing of
HFC–236fa acceptable subject to use
conditions in the total flooding agent
end-use:

‘‘In the event of the development of
acceptable alternatives which EPA finds
should not only replace halon 1301 and
HFC–236fa in new systems, EPA may
grandfather existing uses but only to the
extent warranted by cost and timing as
outlined in the original SNAP rule discussion
of grandfathering of unacceptable substitutes
(59 FR 13057).’’

The commenter requested that this
paragraph be modified and relocated.
The commenter believes that such
discussion is inappropriate when
specifically isolated to comments about
one particular substitute; to the extent
this may be consistent with EPA’s
mandate under the Act, the commenter
states it should be clear to potential end-
users that the comments apply to all
alternatives or to all members of a
defined class of alternatives.

EPA has included similar language in
the preamble discussion of specific
listings of substitutes in previous
rulemakings. (See discussion of PFCs as
acceptable subject to narrowed use
limits in the Solvents sector in the
original SNAP rule (March 18, 1994) at
59 FR 13095-13096). This commenter
suggests this statement by EPA is
consistent with the scope of EPA’s
authority to permit the continuation of
activities otherwise restricted where the
balance of equities supports such
grandfathering. See discussion in the
preamble of the original SNAP rule (59
FR 13057).

EPA believes, since this language is
merely a statement of the Agency’s
authority and not a stated intention to
take such action, it is appropriate to
include this statement in discussion of
listings of any substitute, even if this
statement is not included in its

discussion of listings of all substitutes
in a particular rulemaking. EPA can use
its grandfathering authority, within the
limits described above, any time it
changes a listing of a substitute. EPA
did not intend, however, to create
confusion by including this language in
the listing of this particular substitute
alone; thus, EPA is deleting any
reference in this final rule to potential
grandfathering in this sector and refers
end-users to the discussion of
grandfathering in the original SNAP rule
as described above.

c. Unrelated Issues
EPA received one letter with

comments purportedly relating to this
proposal but which actually are
unrelated. This commenter asked that
EPA modify the use conditions and/or
change to unacceptable several halon
substitutes currently listed as acceptable
by SNAP. Since none of these listings
was proposed to be changed in this
rulemaking, the comments are not
relevant to this final rule. In any event,
the commenter did not provide
adequate information to justify re-
opening the listings which were made
through notice-and-comment
rulemakings in the past. A more
complete discussion of this comment
and EPA’s response is contained in the
Supplemental Response to Comments
which is available in the public docket
for this rulemaking.

d. Chlorobromomethane
As described in the response to

comments received under the Solvents;
Aerosols; and Adhesives, Coatings, and
Inks sectors, EPA received several
comments on its proposal listing of
chlorobromomethane as unacceptable in
those sectors. The same comments
apply to the proposed listing of CBM as
unacceptable in the total flooding end-
use in the Fire Suppression and
Explosion Protection sector with respect
to its ozone depletion potential. See the
discussion of the ODP of CBM under the
solvents section, II.C.3. Specific
information related to flooding systems
is discussed under the unacceptable
determination for CBM, II.D.3.

E. Aerosols

1. Acceptable Substitutes

a. Solvents
(1) HFC–4310mee
HFC–4310mee is an acceptable

substitute for CFC–113 and methyl
chloroform (MCF) in aerosols. For
further information, see the discussion
of HFC–4310mee in section II.C.1 above
in the metals cleaning end-use within
the solvents cleaning sector.

(2) HCFC–225 ca/cb
HCFC–225 ca/cb is an acceptable

substitute for CFC–113 and methyl
chloroform (MCF) in aerosols. HCFC–
225 ca/cb blend is offered as a 45%-ca/
55%-cb blend. The company-set
exposure limit for the -ca isomer is 25
ppm. The company-set exposure limit
for the -cb isomer is 250 ppm. Based on
the results of exposure assessment
studies, it is EPA’s opinion that
companies can meet the 25 ppm limit of
the HCFC–225 ca isomer in defluxing
and cleaning providing that the
standard operating procedures and
employee work habits are conducted in
accordance with the procedures
specified in the product safety
information provided by the chemical
manufacturer.

2. Unacceptable

a. Chlorobromomethane

Chlorobromomethane is unacceptable
as a substitute for CFC–113, methyl
chloroform, and HCFC–141b in aerosols.
See the discussion of CBM in section
II.C.2 above in the metals cleaning end-
use within the solvents cleaning sector.

3. Response to Comments

EPA incorporates by reference the
response to comments on
chlorobromomethane in the solvents
cleaning sector, II.C.3.

F. Adhesives, coatings, and inks

1. Unacceptable

a. Chlorobromomethane

Chlorobromomethane is unacceptable
as a substitute for CFC–113, methyl
chloroform, and HCFC–141b in
adhesives, coatings and inks. See the
discussion of CBM in section II.C.2
above in the metals cleaning end-use
within the solvents cleaning sector.

2. Response to Comments

EPA incorporates by reference the
response to comments on
chlorobromomethane in the solvents
cleaning sector, II.C.3.

III. Administrative Requirements

A. Executive Order 12866

Under Executive Order 12866 (58 FR
51735; October 4, 1993), the Agency
must determine whether the regulatory
action is ‘‘significant’’ and therefore
subject to OMB review and the
requirements of the Executive Order.
The Order defines ‘‘significant
regulatory action’’ as one that is likely
to result in a rule that may: (1) have an
annual effect on the economy of $100
million or more or adversely affect in a
material way the economy, a sector of
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the economy, productivity, competition,
jobs, the environment, public health or
safety, or State, local, or tribal
governments or communities; (2) create
a serious inconsistency or otherwise
interfere with an action taken or
planned by another agency; (3)
materially alter the budgetary impact of
entitlement, grants, user fees, or loan
programs or the rights and obligations of
recipients thereof; or (4) raise novel
legal or policy issues arising out of legal
mandates, the President’s priorities, or
the principles set forth in the Executive
Order.

Pursuant to the terms of Executive
Order 12866, OMB notified EPA that it
considers this a ‘‘significant regulatory
action’’ within the meaning of the
Executive Order and EPA submitted this
action to OMB for review. Changes
made in response to OMB suggestions or
recommendations have been
documented in the public record.

B. Unfunded Mandates Act
Section 202 of the Unfunded

Mandates Reform Act of 1995
(‘‘Unfunded Mandates Act’’) (signed
into law on March 22, 1995) requires
that the Agency prepare a budgetary
impact statement before promulgating a
rule that includes a Federal mandate
that may result in expenditure by state,
local, and tribal governments, in
aggregate, or by the private sector, of
$100 million or more in any one year.
Section 203 requires the Agency to
establish a plan for obtaining input from
and informing, educating, and advising
any small governments that may be
significantly or uniquely affected by the
rule. Section 204 requires the Agency to
develop a process to allow elected state,
local, and tribal government officials to
provide input in the development of any
action containing a significant Federal
intergovernmental mandate. Under
section 205 of the Unfunded Mandates
Act, the Agency must identify and
consider a reasonable number of
regulatory alternatives before
promulgating a rule for which a
budgetary impact statement is prepared.
The Agency must select from those
alternatives the least costly, most cost-
effective, or least burdensome
alternative that achieves the objectives
of the rule, unless the Agency explains
why this alternative is not selected or
the selection of this alternative is
inconsistent with law.

Because this final rule is estimated to
result in the expenditure by State, local,
and tribal governments or the private
sector of less than $100 million in any
one year, the Agency has not prepared
a budgetary impact statement or
specifically addressed the selection of

the least costly, most cost-effective, or
least burdensome alternative. Because
small governments will not be
significantly or uniquely affected by this
rule, the Agency is not required to
develop a plan with regard to small
governments. Finally, because this FRM
does not contain a significant
intergovernmental mandate, the Agency
is not required to develop a process to
obtain input from elected state, local,
and tribal officials.

C. Regulatory Flexibility
The Regulatory Flexibility Act (RFA)

generally requires an agency to conduct
a regulatory flexibility analysis of any
rule subject to notice and comment
rulemaking requirements unless the
agency certifies that the rule will not
have a significant economic impact on
a substantial number of small entities.
Small entities include small businesses,
small not-for-profit enterprises, and
small governmental jurisdictions. This
rule would not have a significant impact
on a substantial number of small entities
because costs of the SNAP requirements
as a whole are expected to be minor. In
fact, this rule offers regulatory relief to
small businesses by providing
alternatives to phased-out ozone-
depleting substances. EPA has
determined that it is not necessary to
prepare a regulatory flexibility analysis
in connection with this final rule. The
actions herein may well provide
benefits for small businesses anxious to
examine potential substitutes to any
ozone-depleting class I and class II
substances they may be using, by
requiring manufacturers to make
information on such substitutes
available. Therefore, I certify that this
action will not have a significant
economic impact on a substantial
number of small entities.

D. Paperwork Reduction Act
EPA has determined that this final

rule contains no information
requirements subject to the Paperwork
Reduction Act, 44 U.S.C. 3501 et seq.,
that are not already approved by the
Office of Management and Budget
(OMB). OMB has reviewed and
approved two Information Collection
Requests (ICRs) by EPA which are
described in the March 18, 1994
rulemaking (59 FR 13044, at 13121,
13146–13147) and in the October 16,
1996 rulemaking (61 FR 54030, at
54038–54039). These ICRs included five
types of respondent reporting and
record-keeping activities pursuant to
SNAP regulations: submission of a
SNAP petition, filing a SNAP/TSCA
Addendum, notification for test
marketing activity, record-keeping for

substitutes acceptable subject to
narrowed use limits, and record-keeping
for small volume uses. The OMB
Control Numbers are 2060–0226 and
2060–0350.

E. Submission to Congress and the
Comptroller General

The Congressional Review Act, 5
U.S.C. 801 et seq., as added by the Small
Business Regulatory Enforcement
Fairness Act of 1996, generally provides
that before a rule may take effect, the
agency promulgating the rule must
submit a rule report, which includes a
copy of the rule, to each House of the
Congress and to the Comptroller General
of the United States. EPA will submit a
report containing this rule and other
required information to the U.S. Senate,
the U.S. House of Representatives, and
the Comptroller General of the United
States prior to publication of the rule in
the Federal Register. This rule is not a
‘‘major rule’’ as defined by 5 U.S.C.
804(2).

F. Executive Order 13045: ‘‘Protection of
Children From Environmental Health
Risks and Safety Risks’’

Executive Order 13045: ‘‘Protection of
Children from Environmental Health
Risks and Safety Risks’’ (62 FR 19885,
April 23, 1997) applies to any rule that:
(1) is determined to be ‘‘economically
significant’’ as defined under E.O.
12866, and (2) concerns an
environmental health or safety risk that
EPA has reason to believe may have a
disproportionate effect on children. If
the regulatory action meets both criteria,
the Agency must evaluate the
environmental health or safety effects of
the planned rule on children, and
explain why the planned regulation is
preferable to other potentially effective
and reasonably feasible alternatives
considered by the Agency.

This final rule is not subject to the
Executive Order because it is not
economically significant as defined in
E.O. 12866, and because the Agency
does not have reason to believe the
environmental health or safety risks
addressed by this action present a
disproportionate risk to children, as the
exposure limits and acceptability
listings in this final rule primarily apply
to the workplace.

G. Executive Order 12875: Enhancing
Intergovernmental Partnerships

Under Executive Order 12875, EPA
may not issue a regulation that is not
required by statute and that creates a
mandate upon a State, local or tribal
government, unless the Federal
government provides the funds
necessary to pay the direct compliance
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costs incurred by those governments, or
EPA consults with those governments. If
EPA complies by consulting, Executive
Order 12875 requires EPA to provide to
the Office of Management and Budget a
description of the extent of EPA’s prior
consultation with representatives of
affected State, local and tribal
governments, the nature of their
concerns, copies of any written
communications from the governments,
and a statement supporting the need to
issue the regulation. In addition,
Executive Order 12875 requires EPA to
develop an effective process permitting
elected officials and other
representatives of State, local and tribal
governments ‘‘to provide meaningful
and timely input in the development of
regulatory proposals containing
significant unfunded mandates.’’

Today’s rule does not create a
mandate on State, local or tribal
governments. The rule does not impose
any enforceable duties on these entities.
Accordingly, the requirements of
section 1(a) of Executive Order 12875 do
not apply to this rule.

H. Executive Order 13084: Consultation
and Coordination with Indian Tribal
Governments

Under Executive Order 13084, EPA
may not issue a regulation that is not
required by statute, that significantly or
uniquely affects the communities of
Indian tribal governments, and that
imposes substantial direct compliance
costs on those communities, unless the
Federal government provides the funds
necessary to pay the direct compliance
costs incurred by the tribal
governments, or EPA consults with
those governments. If EPA complies by
consulting, Executive Order 13084
requires EPA to provide to the Office of

Management and Budget, in a separately
identified section of the preamble to the
rule, a description of the extent of EPA’s
prior consultation with representatives
of affected tribal governments, a
summary of the nature of their concerns,
and a statement supporting the need to
issue the regulation. In addition,
Executive Order 13084 requires EPA to
develop an effective process permitting
elected officials and other
representatives of Indian tribal
governments ‘‘to provide meaningful
and timely input in the development of
regulatory policies on matters that
significantly or uniquely affect their
communities.’’

Today’s rule does not significantly or
uniquely affect the communities of
Indian tribal governments, because this
regulation applies directly to facilities
that use these substances and not to
governmental entities. Accordingly, the
requirements of section 3(b) of
Executive Order 13084 do not apply to
this rule.

I. National Technology Transfer and
Advancement Act

The National Technology Transfer
and Advancement Act of 1995
(NTTAA), section 12(d), Public Law
104–113, requires federal agencies and
departments to use technical standards
that are developed or adopted by
voluntary consensus standards bodies,
using such technical standards as a
means to carry out policy objectives or
activities determined by the agencies
and departments. If use of such
technical standards is inconsistent with
applicable law or otherwise impractical,
a federal agency or department may
elect to use technical standards that are
not developed or adopted by voluntary
consensus standards bodies if the head

of the agency or department transmits to
the Office of Management and Budget
an explanation of the reasons for using
such standards. This rule does not
mandate the use of any technical
standards; accordingly, the NTTAA
does not apply to this rule.

IV. Additional Information

For copies of the comprehensive
SNAP lists or additional information on
SNAP, contact the Stratospheric
Protection Hotline at 1–800–296–1996,
Monday-Friday, between the hours of
10:00 a.m. and 4:00 p.m. (EST).

For more information on the Agency’s
process for administering the SNAP
program or criteria for evaluation of
substitutes, refer to the SNAP final
rulemaking published in the Federal
Register on March 18, 1994 (59 FR
13044). Notices and rulemakings under
the SNAP program, as well as EPA
publications on protection of
stratospheric ozone, are available from
EPA’s Ozone Depletion World Wide
Web site at ‘‘http://www.epa.gov/ozone/
title6/snap/’’ and from the Stratospheric
Protection Hotline number as listed
above.

List of Subjects in 40 CFR Part 82

Environmental protection,
Administrative practice and procedure,
Air pollution control, Reporting and
recordkeeping requirements.

Dated: April 21, 1999.
Carol M. Browner,
Administrator.

Note: The following Table 1 will not
appear in the Code of Federal Regulations.

Table 1: Summary of Acceptable
Decisions

SOLVENTS CLEANING—ACCEPTABLE SUBSITUTES

End-use Substitute Decision Comments

Metals cleaning w/CFC–113 ........... HFC–4310mee .. Acceptable ........ Company-set time-weighted average workplace exposure standard
of 200 ppm, and a workplace exposure ceiling of 400 ppm.

Metals cleaning w/MCF ................... HFC–4310mee .. Acceptable ........ Company-set time-weighted average workplace exposure standard
of 200 ppm and a workplace exposure ceiling of 400 ppm.

AEROSOLS—ACCEPTABLE SUBSTITUTES

End-use Substitute Decision Comments

Solvent in aerosols w/CFC–113 ..... HFC–4310mee .. Acceptable ........ Company-set time-weighted average workplace exposure standard
of 200 ppm, and a workplace exposure ceiling of 400 ppm.

Solvent in aerosols w/MCF ............. HFC–4310mee .. Acceptable ........ Company-set time-weighted average workplace exposure standard
of 200 ppm, and a workplace exposure ceiling of 400 ppm.

Solvent in aerosols w/CFC–113 ..... HCFC–225ca/cb Acceptable ........ Company-set time weighted average exposure limit of 25 ppm for
the HCFC–225 ca isomer.

Solvent in aerosols w/MCF ............. HCFC–225ca/cb Acceptable ........ Company-set time weighted average exposure limit of 25 ppm for
the HCFC–225 ca isomer.
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For the reasons set out in the
preamble, 40 CFR part 82 is amended as
follows:

PART 82—PROTECTION OF
STRATOSPHERIC OZONE

1. The authority citation for Part 82
continues to read as follows:

Authority: 42 U.S.C. Sec. 7414, 7601,
7671–7671q.

2. Subpart G is amended by adding
the following Appendix H to read as
follows:

Subpart G—Significant New
Alternatives Policy Program

* * * * *

Appendix H to Subpart G—Substitutes
Subject to Use Restrictions and
Unacceptable Substitutes, Effective May
28, 1999.

CFC–12 Automobile and Non-
automobile Motor Vehicle Air
Conditioners, Retrofit and New

Criteria for Uniqueness of Fittings
(a) All fittings for alternative motor

vehicle refrigerants must meet the
following requirements:

(1) high-side screw-on fittings for each
refrigerant must differ from high-side
screw-on fittings for all other
refrigerants, including CFC–12, and
from low-side screw-on fittings for CFC–
12;

(2) low-side screw-on fittings for each
refrigerant must differ from low-side
screw-on fittings for all other
refrigerants, including CFC–12;

(3) high-side screw-on fittings for a
given refrigerant must differ from low-
side screw-on fittings for that
refrigerant, to protect against connecting
a low-pressure system to a high-pressure
one;

(4) high-side quick-connect fittings for
each refrigerant must differ from high-
side quick-connect fittings for all other
refrigerants, including CFC–12 (if they
exist);

(5) low-side quick-connect fittings for
each refrigerant must differ from low-
side quick-connect fittings for all other
refrigerants, including CFC–12 (if they
exist);

(6) high-side quick-connect fittings for
a given refrigerant must differ from low-
side quick-connect fittings for that
refrigerant, to protect against connecting

a low-pressure system to a high-pressure
one;

(7) for each type of container, the
fitting for each refrigerant must differ
from the fitting for that type of container
for all other refrigerants, including CFC–
12.

(b) For screw-on fittings, ‘‘differ’’
means that either the diameter must
differ by at least 1⁄16 inch or the thread
direction must be reversed (i.e. right-
handed vs. left-handed). Simply
changing the thread pitch is not
sufficient. For quick-connect fittings,
‘‘differ’’ means that a person using
normal force and normal tools
(including wrenches) must not be able
to cross-connect fittings.

(c) The sole exception to the 1⁄16 inch
difference requirement is the difference
between the small can fittings for GHG–
X4 and R–406A. The GHG–X4 small can
fitting uses a metric measurement, and
is slightly less than 1⁄16 inch larger than
the small can fitting for R–406A. EPA
has concluded that these fittings will
not cross-connect, and therefore they
may be used.

REFRIGERATION AND AIR CONDITIONING—UNACCEPTABLE SUBSTITUTES

End-use Substitute Decision Comments

All HCFC–22 end-uses, retrofit and
new.

NARM–22 ......... Unacceptable .... This blend contains HCFC–22, and it is inappropriate to use such a
blend as a substitute for HCFC–22. In addition, this blend con-
tains HFC–23, which has an extremely high GWP and lifetime.
Other substitutes for HCFC–22 exist that do not contain either
HCFC–22 or HFC–23.

SOLVENTS CLEANING—UNACCEPTABLE SUBSTITUTES

End-use Substitute Decision Comments

Metals, Electronic, and Precision
cleaning with CFC–113, methyl
chloroform, and HCFC–141b.

Chlorobromo-
methane.

Unacceptable .... Other alternatives exist with zero or much lower ODP.
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FIRE SUPPRESSION AND EXPLOSION PROTECTION—TOTAL FLOODING AGENTS—ACCEPTABLE SUBJECT TO USE
CONDITIONS

End-use Substitute Decision Conditions Comments

Halon 1301 re-
placement.

C3F8 Acceptable for nonresidential
uses where other alternatives
are not technically feasible due
to performance or safety re-
quirements:

(a) because of their physical or
chemical properties, or

(b) where human exposure to the
extinguishing agents may re-
sult in failure to meet applica-
ble use conditions

For occupied areas from which
personnel cannot be evacu-
ated in one minute, use is per-
mitted only up to concentra-
tions not exceeding the
cardiotoxicity NOAEL of 30%;
Although no LOAEL has been
established for this product,
standard OSHA requirements
apply, i.e., for occupied areas
from which personnel can be
evacuated or egress can occur
between 30 and 60 seconds,
use is permitted up to a con-
centration not exceeding the
LOAEL.

All personnel must be evacuated
before concentration of C3F8
exceeds 30%.

Design concentration must result
in oxygen levels of at least
16%.

See additional comment 5

The comparative design con-
centration based on cup burner
values is approximately 8.8%.
Users should observe the limi-
tations on PFC acceptability by
taking the following measures:

(i) conduct an evaluation of fore-
seeable conditions of end-use;

(ii) determine that the physical or
chemical properties or other
technical constraints of the
other available agents preclude
their use; and

(iii) determine that human expo-
sure to the other alternative
extinguishing agents may re-
sult in failure to meet applica-
ble use conditions.

Documentation of such measures
should be available for review
upon request.

The principal environmental char-
acteristic of concern for PFCs
is that they have high GWPs
and long atmospheric lifetimes.
Actual contributions to global
warming depend upon the
quantities of PFCs emitted.

For additional guidance regarding
applications in which PFCs
may be appropriate, users
should consult the description
of potential uses which is in-
cluded in the March 18, 1994
final rule (59 FR 13044.)

See additional comments 1, 2, 3,
4.
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FIRE SUPPRESSION AND EXPLOSION PROTECTION—TOTAL FLOODING AGENTS—ACCEPTABLE SUBJECT TO USE
CONDITIONS—Continued

End-use Substitute Decision Conditions Comments

Halon 1301 re-
placement.

C4F10 Acceptable for nonresidential
uses where other alternatives
are not technically feasible due
to performance or safety re-
quirements:

(a) because of their physical or
chemical properties, or

(b) where human exposure to the
extinguishing agents may re-
sult in failure to meet applica-
ble use conditions

For occupied areas from which
personnel cannot be evacu-
ated in one minute, use is per-
mitted only up to concentra-
tions not exceeding the
cardiotoxicity NOAEL of 40%;

Although no LOAEL has been
established for this product,
standard OSHA requirements
apply, i.e., for occupied areas
from which personnel can be
evacuated or egress can occur
between 30 and 60 seconds,
use is permitted up to a con-
centration not exceeding the
LOAEL.

All personnel must be evacuated
before concentration of C4F10
exceeds 40%.

Design concentration must result
in oxygen levels of at least
16%.

See additional comment 5

The comparative design con-
centration based on cup burner
values is approximately 6.6%.
Users should observe the limi-
tations on PFC acceptability by
taking the following measures:

(i) conduct an evaluation of fore-
seeable conditions of end-use;

(ii) determine that the physical or
chemical properties or other
technical constraints of the
other available agents preclude
their use; and

(iii) determine that human expo-
sure to the other alternative
extinguishing agents may re-
sult in failure to meet applica-
ble use conditions.

Documentation of such measures
should be available for review
upon request.

The principal environmental char-
acteristic of concern for PFCs
is that they have high GWPs
and long atmospheric lifetimes.
Actual contributions to global
warming depend upon the
quantities of PFCs emitted.

For additional guidance regarding
applications in which PFCs
may be appropriate, users
should consult the description
of potential uses which is in-
cluded in the March 18, 1994
final rule (59 FR 13044.)

See additional comments 1, 2, 3,
4.

Halon 1301 re-
placement.

HFC–236fa Acceptable when manufactured
using any process that does
not convert perfluoroiso-butyl-
ene (PFIB) directly to HFC–
236fa in a single step:

—for use in explosion suppres-
sion and explosion inertion ap-
plications, and

—for use in fire suppression ap-
plications where other non-
PFC agents or alternatives are
not technically feasible due to
performance or safety require-
ments:

(a) because of their physical or
chemical properties, or

(b) where human exposure to the
extinguishing agents may re-
sult in failure to meet applica-
ble use conditions

For occupied areas from which
personnel cannot be evacu-
ated in one minute, use is per-
mitted only up to concentra-
tions not exceeding the
cardiotoxicity NOAEL of 10%;

For occupied areas from which
personnel can be evacuated or
egress can occur between 30
and 60 seconds, use is per-
mitted up to a concentration
not exceeding the LOAEL of
15%;

All personnel must be evacuated
before concentration of HFC–
236fa exceeds 15%.

Design concentration must result
in oxygen levels of at least
16%.

See additional comment 5

The comparative design con-
centration based on cup burner
values is approximately 6.4%.
Users should observe the limi-
tations on HFC–236fa accept-
ability by taking the following
measures:

(i) conduct an evaluation of fore-
seeable conditions of end-use;

(ii) determine that the physical or
chemical properties or other
technical constraints of the
other available agents preclude
their use; and

(iii) determine that human expo-
sure to the other alternative
extinguishing agents may re-
sult in failure to meet applica-
ble use conditions.

Documentation of such measures
should be available for review
upon request.

Feasible for use in a normally oc-
cupied area.

See additional comments 1, 2, 3,
4.

Additional
comments

1—Should conform with OSHA requirements, 29 CFR 1910, Subpart L, Section 1910.160.
2—Per OSHA requirements, protective gear (SCBA) should be available in the event personnel should reenter the area.
3—Discharge testing should be strictly limited to that which is essential to meet safety or performance requirements.
4—The agent should be recovered from the fire protection system in conjunction with testing or servicing, and recycled for later use or de-

stroyed.
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FIRE SUPPRESSION AND EXPLOSION PROTECTION—TOTAL FLOODING AGENTS—ACCEPTABLE SUBJECT TO USE
CONDITIONS—Continued

End-use Substitute Decision Conditions Comments

5—EPA has no intention of duplicating or displacing OSHA coverage related to the use of personal protective equipment (e.g., respiratory pro-
tection), fire protection, hazard communication, worker training or any other occupational safety and health standard with respect to EPA’s regu-
lation of halon substitutes.

FIRE SUPPRESSION AND EXPLOSION PROTECTION—TOTAL FLOODING AGENTS—ACCEPTABLE SUBJECT TO NARROWED
USE LIMITS—

End-use Substitute Decision Conditions Comments

Halon 1301 replace-
ment.

C3F8 Acceptable for non-
residential uses
where other alter-
natives are not
technically fea-
sible due to per-
formance or safe-
ty requirements:
(a) because of
their physical or
chemical prop-
erties, or (b)
where human ex-
posure to the ex-
tinguishing
agents may result
in failure to meet
applicable use
conditions

For occupied areas from which per-
sonnel cannot be evacuated in one
minute, use is permitted only up to
concentrations not exceeding the
cardiotoxicity NOAEL of 30%; Al-
though no LOAEL has been estab-
lished for this product, standard
OSHA requirements apply, i.e., for
occupied areas from which personnel
can be evacuated or egress can
occur between 30 and 60 seconds,
use is permitted up to a concentration
not exceeding the LOAEL. All per-
sonnel must be evacuated before
concentration of C3F8 exceeds 30%.
Design concentration must result in
oxygen levels of at least 16%. See
additional comment 5

The comparative design concentration
based on cup burner values is ap-
proximately 8.8%. Users should ob-
serve the limitations on PFC accept-
ability by taking the following meas-
ures: (i) conduct an evaluation of
foreseeable conditions of end-use; (ii)
determine that the physical or chem-
ical properties or other technical con-
straints of the other available agents
preclude their use; and (iii) determine
that human exposure to the other al-
ternative extinguishing agents may
result in failure to meet applicable
use conditions. Documentation of
such measures should be available
for review upon request. The principal
environmental characteristic of con-
cern for PFCs is that they have high
GWPs and long atmospheric life-
times. Actual contributions to global
warming depend upon the quantities
of PFCs emitted. For additional guid-
ance regarding applications in which
PFCs may be appropriate, users
should consult the description of po-
tential uses which is included in the
March 18, 1994 final rule (59 FR
13044.) See additional comments 1,
2, 3, 4.

Halon 1301 replace-
ment.

C4F10 Acceptable for non-
residential uses
where other alter-
natives are not
technically fea-
sible due to per-
formance or safe-
ty requirements:
(a) because of
their physical or
chemical prop-
erties, or (b)
where human ex-
posure to the ex-
tinguishing
agents may result
in failure to meet
applicable use
conditions

For occupied areas from which per-
sonnel cannot be evacuated in one
minute, use is permitted only up to
concentrations not exceeding the
cardiotoxicity NOAEL of 40%; Al-
though no LOAEL has been estab-
lished for this product, standard
OSHA requirements apply, i.e., for
occupied areas from which personnel
can be evacuated or egress can
occur between 30 and 60 seconds,
use is permitted up to a concentration
not exceeding the LOAEL. All per-
sonnel must be evacuated before
concentration of C4F10 exceeds
40%. Design concentration must re-
sult in oxygen levels of at least 16%.
See additional comment 5

The comparative design concentration
based on cup burner values is ap-
proximately 6.6%. Users should ob-
serve the limitations on PFC accept-
ability by taking the following meas-
ures: (i) conduct an evaluation of
foreseeable conditions of end-use; (ii)
determine that the physical or chem-
ical properties or other technical con-
straints of the other available agents
preclude their use; and (iii) determine
that human exposure to the other al-
ternative extinguishing agents may
result in failure to meet applicable
use conditions. Documentation of
such measures should be available
for review upon request. The principal
environmental characteristic of con-
cern for PFCs is that they have high
GWPs and long atmospheric life-
times. Actual contributions to global
warming depend upon the quantities
of PFCs emitted. For additional guid-
ance regarding applications in which
PFCs may be appropriate, users
should consult the description of po-
tential uses which is included in the
March 18, 1994 Final Rule (59 FR
13044.) See additional comments 1,
2, 3, 4.
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FIRE SUPPRESSION AND EXPLOSION PROTECTION—TOTAL FLOODING AGENTS—ACCEPTABLE SUBJECT TO NARROWED
USE LIMITS——Continued

End-use Substitute Decision Conditions Comments

Halon 1301 replace-
ment.

HFC–236fa Acceptable when
manufactured
using any proc-
ess that does not
convert
perfluoroiso-butyl-
ene (PFIB) di-
rectly to HFC-
236fa in a single
step: -for use in
explosion sup-
pression and ex-
plosion inertion
applications, and
-for use in fire
suppression ap-
plications where
other non-PFC
agents or alter-
natives are not
technically fea-
sible due to per-
formance or safe-
ty requirements:
(a) because of
their physical or
chemical prop-
erties, or (b)
where human ex-
posure to the ex-
tinguishing
agents may result
in failure to meet
applicable use
conditions

For occupied areas from which per-
sonnel cannot be evacuated in one
minute, use is permitted only up to
concentrations not exceeding the
cardiotoxicity NOAEL of 10%; For oc-
cupied areas from which personnel
can be evacuated or egress can
occur between 30 and 60 seconds,
use is permitted up to a concentration
not exceeding the LOAEL of 15%; All
personnel must be evacuated before
concentration of HFC–236fa exceeds
15%. Design concentration must re-
sult in oxygen levels of at least 16%.
See additional comment 5

The comparative design concentration
based on cup burner values is ap-
proximately 6.4%. Users should ob-
serve the limitations on HFC–236fa
acceptability by taking the following
measures: (i) conduct an evaluation
of foreseeable conditions of end-use;
(ii) determine that the physical or
chemical properties or other technical
constraints of the other available
agents preclude their use; and (iii)
determine that human exposure to
the other alternative extinguishing
agents may result in failure to meet
applicable use conditions. Docu-
mentation of such measures should
be available for review upon request.
Feasible for use in a normally occu-
pied area. See additional comments
1, 2, 3, 4.

Additional comments:
1 Should conform with OSHA requirements, 29 CFR 1910, Subpart L, Section 1910.160.
2 Per OSHA requirements, protective gear (SCBA) should be available in the event personnel should reenter the area.
3 Discharge testing should be strictly limited to that which is essential to meet safety or performance requirements.
4 The agent should be recovered from the fire protection system in conjunction with testing or servicing, and recycled for later use or de-

stroyed.
5 EPA has no intention of duplicating or displacing OSHA coverage related to the use of personal protective equipment (e.g., respiratory pro-

tection), fire protection, hazard communication, worker training or any other occupational safety and health standard with respect to EPA’s regu-
lation of halon substitutes.
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FIRE SUPPRESSION AND EXPLOSION PROTECTION—STREAMING AGENTS—ACCEPTABLE SUBJECT TO NARROWED USE
LIMITS

End-use Substitute Decision Conditions Comments

Halon 1211 ..........
replacement ........

C6F14 Acceptable for nonresidential
uses where other alternatives
are not technically feasible due
to performance or safety re-
quirements: (a) because of
their physical or chemical prop-
erties, or (b) where human ex-
posure to the extinguishing
agents may result in failure to
meet applicable use condi-
tions.

Users should observe the limita-
tions on PFC acceptability by
taking the following measures:
(i) conduct an evaluation of
foreseeable conditions of end-
use; (ii) determine that the
physical or chemical properties
or other technical constraints
of the other available agents
preclude their use; and (iii) de-
termine that human exposure
to the other alternative extin-
guishing agents may result in
failure to meet applicable use
conditions Documentation of
such measures should be
available for review upon re-
quest. The principal environ-
mental characteristic of con-
cern for PFCs is that they have
high GWPs and long atmos-
pheric lifetimes. Actual con-
tributions to global warming
depend upon the quantities of
PFCs emitted. For additional
guidance regarding applica-
tions in which PFCs may be
appropriate, users should con-
sult the description of potential
uses which is included in the
March 18, 1994 Final Rule (59
FR 13044.) See comments 1,
2.

Halon 1211 re-
placement.

HFC–236fa Acceptable in nonresidential uses
when manufactured using any
process that does not convert
perfluoroisobutylene (PFIB) di-
rectly to HFC–236fa in a single
step

See comments 1, 2, 3.

Halon 1211 re-
placement.

HFC–227ea Acceptable in nonresidential uses
only

See comments 1, 2.

Additional
comments:

1—Discharge testing and training should be strictly limited only to that which is essential to meet safety or performance requirements.
2—The agent should be recovered from the fire protection system in conjunction with testing or servicing, and recycled for later use or de-

stroyed.
3—Acceptable for local application systems inside textile process machinery.

FIRE SUPPRESSION AND EXPLOSION PROTECTION—TOTAL FLOODING AGENTS—UNACCEPTABLE SUBSTITUTES

End-use Substitute Decision Comments

Halon 1301 replacement ................. Chlorobromo-
methane.

Unacceptable .... Other alternatives exist with zero or lower ODP; OSHA regulations
prohibit its use as extinguishing agent in fixed extinguishing sys-
tems where employees may be exposed. See 29 CFR
1910.160(b)(11).

AEROSOLS—UNACCEPTABLE SUBSTITUTES

End-use Substitute Decision Comments

Solvent in aerosols with CFC–113,
MCF, or HCFC–141b.

Chlorobromo-
methane.

Unacceptable .... Other alternatives exist with zero or much lower ODP.
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ADHESIVES, COATINGS, AND INKS—UNACCEPTABLE SUBSTITUTES

End-use Substitute Decision Comments

Solvent in adhesives, coatings, and
inks with CFC–113.

Chlorobromo-
methane.

Unacceptable .... Other alternatives exist with zero or much lower ODP.

Solvent in adhesives, coatings, and
inks with MCF.

Chlorobromo-
methane.

Unacceptable .... Other alternatives exist with zero or much lower ODP.

Solvent in adhesives, coatings and
inks with HCFC–141b.

Chlorobromo-
methane.

Unacceptable .... Other alternatives exist with zero or much lower ODP.

[FR Doc. 99–10630 Filed 4–27–99; 8:45 am]
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